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Description 

The  present  invention  relates  to  an  occult-blood 
indicator  wipe  for  the  collection  of  specimens  of 
fecal  matter  or  other  bodily  substance  and  for  the 
testing  of  the  specimens  for  the  presence  of 
occult  blood. 

The  presence  of  blood  in  feces  can  signal  the 
existance  of  a  tumor,  ulcer,  or  other  medical 
disorder  along  the  digestive  tract.  In  early  stages 
of  development,  a  tumor  or  ulcer  in  the  digestive 
tract  may  bleed  to  such  a  slight  extent  that  the 
blood,  while  present  in  the  feces,  is  not  visible. 
Nonetheless,  in  such  cases,  the  blood,  termed 
"hidden"  or  "occult"  blood,  can  usually  be 
detected  with  one  of  a  number  of  indicator 
reagents  which  change  color  in  the  presence  of 
the  hemoglobin  in  blood. 

One  of  the  most  widely  used  occult-blood 
indicator  reagents  is  derived  from  an  extract  from 
the  wood  of  certain  species  of  trees  of  the 
Guaiacum  genus  native  to  the  American  tropics. 
The  extract,  termed  guaiac,  turns  from  essentially 
colorless  to  blue  in  the  presence  of  hemoglobin 
and  an  oxidizing  agent  such  as  hydrogen  perox- 
ide.  More  specifically,  the  guaiac  reagent  is  sensi- 
tive  to  what  is  termed  "peroxidase  activity"  which 
results  from  the  combination  of  an  oxidizing 
agent  with  hemoglobin  or  certain  chemically 
similar  compounds. 

Testing  feces  for  the  presence  of  occult  blood 
with  an  occult-blood  indicator  reagent  is  a 
valuable  medical  diagnostic  tool,  sincesuch  test- 
ing  can  often  detect  tumors  in  the  digestive  tract 
at  an  early  stage  of  their  development,  typically 
before  the  tumors  manifest  other  symptons  and 
at  a  stage  when  they  can  be  treated  most  success- 
fully. 

A  procedure  widely  used  by  physicians  and 
medical  laboratories  for  testing  for  occult  blood  in 
fecal  matter  makes  use  of  a  test  slide  of  the  type 
disclosed  in  United  States  patent  No.  4,365,970  to 
Lawrence  and  Townsley.  The  test  slide  of  the 
Lawrence  and  Townsley  patent  includes  a  sheet 
of  guaiac-impregnated  indicator  paper  enclosed 
in  a  cardboard  envelope.  A  front  panel  of  the 
envelope  has  openings  in  it  for  smearing  samples 
of  fecal  matter  on  a  first  slide  of  the  indicator 
paper.  A  rear  panel  of  the  envelope  has  an 
opening  for  applying  a  hydrogen  peroxide 
developing  solution  to  a  second  side  of  the 
indicator  paper.  A  blue  stain  on  the  indicator 
paper  signifies  the  presence  of  occult  blood  in  the 
sample  of  fecal  matter  on  the  opposite  side.  Since 
the  blue  stain  appears  on  the  side  of  the  indicator 
paper  opposite  to  the  samples  of  fecal  matter,  the 
developing  solution  necessarily  soaks  through 
the  paper  in  the  test  procedure.  The  indicator 
sheet  of  the  test  slide  of  the  Lawrence  and 
Townsley  patent  has  a  control  are  designated  on 
its  second  side  which  includes  a  positive  monitor 
and  a  negative  monitor.  Hemin,  a  hemoglobin- 
derived  compound,  is  printed  on  the  positive 
monitor,  but  not  on  the  negative  monitor. 
Application  of  the  developing  solution  to  the 

control  area  causes  the  indicator  paper  to  turn 
blue  at  the  positive  monitor  and  remain  colorless 
at  the  negative  monitor  if  the  test  reagents  are 
properly  active  and  if  the  test  slide  has  not  been 

5  contaminated  with  a  compound  which  yields  a 
false  indication  of  the  presence  of  hemoglobin. 

Although  the  test  slide  of  the  Lawrence  and 
Townsley  patent  is  generally  satisfactory  for  use 
in  a  doctor's  office  or  a  hospital,  it  has  significant 

10  disadvantages  for  home  use.  An  applicator  stick- 
must  be  used  to  collect  each  sample  of  fecal 
matter  from  a  toilet  bowl  and  to  smear  the  sample 
on  the  test  slide.  The  person  using  the  test  slide 
thus  has  the  problem  of  disposing  of  the 

15  applicator  sticks  and,  after  applying  the  develop- 
ing  solution  to  the  slide,  disposing  of  the  test  slide 
itself.  Neither  the  applicator  sticks  nor  the  test 
slide  can  be  flushed  down  the  toilet.  Even  if  the 
test  slide  is  forwarded  to  a  doctor's  office  or 

20  medical  laboratory  for  analysis,  the  problem  of 
disposing  of  the  soiled  applicator  sticks  remains 
for  the  user. 

United  States  patent  No.  4,175,923  to  Friend 
discloses  a  test  for  the  presence  of  occult  blood  in 

25  fecal  matter  which  is  intended  to  be  carried  out  at 
home.  The  test  makes  use  of  an  indicator  paper 
prepared  by  impregnating  a  sheet  of  absorbent 
paper  with  guaiac  reagent.  A  portion  of  the 
indicator  paper  is  also  impregnated  with  blood. 

30  The  test  of  the  Friend  patent  involves  applying  a 
developing  solution  to  a  sheet  of  the  indicator 
paper  and  then  tossing  the  sheet  into  a  toilet  bowl 
to  contact  the  paper  with  the  water  in  the  bowl. 
The  developing  solution  causes  the  portion  of  the 

35  indicator  paper  impregnated  with  blood  to  turn 
blue  if  the  guaiac  reagent  and  developing  solution 
are  properly  active.  If  stools  in  the  toilet  bowl 
contain  occult  blood,  blood  will  disperse  in  the 
water  in  the  bowl.  Blood  in  the  water  in  the  toilet 

40  bowl  will  in  turn  cause  the  remainder  of  the 
indicator  paper  to  turn  blue.  After  allowing  time 
for  the  color  of  the  indicator  paper  to  change,  the 
paper  can  be  flushed  down  the  toilet  with  the 
stools. 

45  Although  the  occult-blood  detection  test  of  the 
Friend  patent  is  satisfactory  in  principle,  it  is 
limited  in  a  number  of  respects.  Ordinarily,  for 
occult  blood  in  fecal  matter  to  be  detected  by  the 
test,  the  blood  must  disperse  in  the  water  of  toilet 

so  bowl.  Such  dispersal  necessarily  dilutes  the  blood 
and  thus  reduces  the  sensitivity  of  the  test.  In 
addition,  the  test  results  may  be  suspect  as  a 
consequence  of  the  presence  of  contaminants  in 
the  toilet  bowl. 

55  According  to  the  present  invention  there  is 
provided  an  occult-blood  indicator  wipe  (2)  in  the 
form  of  a  pad  (4)  suitable  for  use  in  an  occult- 
blood  detection  test  in  which  a  specimen  is  tested 
for  the  presence  of  occult-blood,  the  wipe  (2) 

60  comprising: 
a  first,  hand-contact,  surface  (11)  enabling  the 

wipe  (2)  to  be  manipulated;  and 
a  second,  occult-blood  detection-test,  surface 

(10); 
65  there  being  defined  on  the  detection-test  sur- 



EP  0 1 2 4   215  B1 

face  (10)  a  specimen-collection  region  (12)  for 
collecting  a  specimen  of  a  bodily  substance  and  for 
supporting  the  specimen  and  there  being  dis- 
persed  on,  or  located  proximate  to  the  specimen- 
collection  region,  a  peroxidase-activity  indicator  5 
reagent  which,  in  the  presence  of  occult  blood  in 
the  specimen,  on  application  of  oxidizing-agent 
development  fluid  to  the  specimen-collection 
regio/i  of  the  indicator  wipe  (2),  changes  colour; 

wherein  the  wipe  (2)  is  of  a  size  and  form  which  w 
is  capable  of  being  manipulated  by  hand,  and  is 
fabricated  from  a  pliable  material  comprising  a 
plurality  of  sheets  of  absorbent,  low-wet-strength 
tissue  paper  (6)  disposed  one  on  top  of  the  other  to 
form  a  multilayer  structure,  the  sheets  being  is 
joined  together  around  their  periphery  (8)  with  at 
least  one  of  the  sheets  of  tissue  paper  between  (a) 
a  first,  reagent  free,  outermost  sheet  (18)  of  tissue 
paper  at  the  detection-test  surface  (10)  of  the  pad 
and  (b)  a  second  reagentfree,  outermost  sheet  (20)  20 
of  tissue  paper  at  the  hand-contact  surface  (11)  of 
the  pad  defining  an  indicator  sheet,  an  indicator 
region  of  the  or  each  indicator  sheet  being  impreg- 
nated  with  the  peroxidase-activity  indicator 
reagent,  and  having  a  sufficiently  low  wet  strength  25 
to  permit  the  wipe  (2)  to  be  disposed  of  in  a  toilet, 
the  wipe  (2)  further  having  a  resistance  to  seepage 
by  the  developing  fluid  from  the  detection-test 
surface  (10)  to  the  hand-contact  surface  (11) 
sufficient  to  permit  the  hand-contact  surface  (11)  30 
of  the  substrate  to  remain  dry  to  the  touch,  after 
application  of  an  occult-blood-detection-test  dose 
of  the  oxidizing-agent  developing  fluid  to  the 
detection-test  surface  (10),  for  a  sufficient  time  to 
enable  the  peroxidase-activity  indicator  reagent  to  35 
indicate  the  presence  of  occult  blood  in  the 
specimen. 

Such  a  wipe  is  suitable  for  use  in  the  home  and 
avoids  problems  of  the  prior  art  noted  above. 

A  wide  range  of  sizes  and  shapes  are  usable.  A  40 
preferred  indicator  wipe  is  in  the  form  of  a 
generally  rectangular  pad  from  80  mm  to  150  mm 
wide  and  from  100  mm  to  200  mm  long.  Dimen- 
sions  of  100  mm  wide  by  150  mm  long  are 
particularly  preferred.  Alternatively,  the  indicator  45 
wipe  could  be  circular  or  oval  in  shape.  The 
indicator  wipe  could  also  be  fabricated  as  a  mitt  to 
be  worn  over  the  hand. 

The  indicator  wipe  has  a  sufficiently  high 
resistance  to  seepage  by  the  developing  fluid  from  50 
the  detection-test  surface  to  the  hand-contact 
surface  to  permit  the  hand-contact  surface  to 
remain  dry  for  the  duration  of  an  occult-blood 
detection  test. 

A  preferred  indicator  wipe  is  a  generally  rect-  55 
angular  pad  formed  from  a  number  of  sheets  of 
absorbent,  porous,  soft,  low-wet-strength  paper  of 
the  type  used  as  toilet  tissue.  The  sheets  are 
arranged  one  on  top  of  the  other.  For  example,  a 
pad  composed  of  nine  plies  of  tissue  paper  is  60 
particularly  preferred.  However,  either  a  greater  or 
lesser  number  of  plies  may  be  advantageous  in 
certain  applications,  depending,  for  example,  on 
the  weight  and  stiffness  of  the  individual  plies  of 
tissue  paper.  65 

In  an  indicator  wipe  in  accordance  with  the 
invention  formed  from  plies  of  low-wet-strength 
tissue  paper,  the  plies  are  preferably  joined 
together  around  their  periphery.  The  plies  may  be 
joined  by  crimping.  Crimping  the  plies  together 
around  the  periphery  of  the  pad  permits  the  plies 
to  separate  from  one  another  readily  when  the 
indicator  wipe  is  soaked  with  water.  Consequently, 
the  indicator  wipe  may  be  safely  disposed  of  in  a 
toilet.  Furthermore,  a  pad  formed  from  plies  of 
tissue  paper  crimped  together  is  economical  to 
manufacture.  Alternatively,  the  plies  of  tissue 
paper  may  be  joined  with  an  adhesive,  preferably 
applied  around  the  periphery  of  the  pad.  The 
adhesive  is  preferably  water  soluble  or  otherwise 
water  degradable  tompzrmit  the  indicator  wipe  to 
be  disposed  of  readily  in  a  toilet. 

The  indicator  wipe  of  the  present  invention  is 
preferably  biodegradable. 

A  preferred  peroxidase-activity  indicator 
reagent  for  the  invention  is  guaiac  reagent.  As 
used  herein,  the  term  guaiac  reagent  includes 
resin  guaiac;  individual  components  of  resin 
guaiac  such  as  alpha-guaiaconic  acid,  beta- 
guaiaconic  acid  and  guaiacic  acid,  guaiaretic  acid 
and  guaiacin;  and  mixtures  thereof.  Other  perox- 
idase-activity  indicator  reagents  which  are  suit- 
able  in  certain  applications  include  aniline  and  its 
derivatives,  o-tolidine,  o-toluidine,  p-toluidine, 
benzidine,  tetramethylbenzidene,  di-anisidine,  o- 
cresol,  r-cresol,  alpna-naphthol,  beta-naphthol, 
catechol,  guaiacol,  pyrogallol,  mixtures  thereof, 
and  mixtures  of  one  or  more  of  the  preceding  with 
a  guaiac  reagent.  A  preferred  oxidizing-agent 
developing  fluid  is  a  solution  of  hydrogen  perox- 
ide. 

In  a  preferred  indicator  wipe  formed  from  plies 
of  tissue  paper,  all  of  the  plies  are  impregnated 
with  guaiac  reagent  except  a  first  outermost  sheet 
of  tissue  paper  adjacent  to  the  occult-blood  detec- 
tion-test  surface  of  the  wipe  and  a  second 
outermost  sheet  of  tissue  paper  adjacent  to  the 
hand-contact  surface.  The  outermost  sheets  are 
not  impregnated  with  guaiac  reagent  to  obviate 
any  skin  irritation  which  might  be  caused  by 
contact  with  the  guaiac  reagent.  In  general,  any 
single  ply  or  all  plies  or  any  combination  of  plies 
may  be  impregnated  with  peroxidase-activity  indi- 
cator  reagent,  if  required,  provided  that  the  indi- 
cator  reagent  is  located  sufficiently  close  to  the 
detection-test  surface  of  the  wipe  to  permit  the 
developing  solution  and  hemoglobin  from  occult 
blood  in  specimens  on  the  detection-test  surface 
to  interact  with  the  indicator  reagent  to  provide  a 
visible  indication  signalling  the  presence  of  occult 
blood. 

Although  for  manufacturing  simplicity  it  is  pre- 
ferred  that  entire  sheets  of  tissue  paper  included  in 
multiple-ply  indicator  wipes  are  impregnated  with 
guaiac  reagent,  it  is  not  necessary.  If  desired, 
guaiac  reagent  may  be  dispersed  on  only  a  portion 
of  a  sheet  of  tissue  paper.  The  area  of  a  sheet  of 
tissue  paper  on  which  guaiac  reagent  is  dispersed, 
be  it  the  entire  sheet  or  only  a  portion  of  the  sheet, 
may  be  referred  to  as  an  indicator  region  of  the 
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sheet. 

A  preferred  procedure  for  impregnating  tissue 
paper  with  guaiac  reagent  involves  soaking  the 
tissue  paper  in  a  solution  of  guaiac  reagent  and 
then  allowing  the  solvent  to  evaporate,  which  s 
leaves  a  deposit  of  guaiac  reagent  dispersed 
more  or  less  uniformly  on  the  paper.  Preferred 
solutions  for  impregnating  tissue  paper  with 
guaiac  reagent  may  be  prepared  by  dissolving 
guaiac  reagent  in  a  volatile  organic  solvent  such  to 
as  methanol,  enthanol,  isopropanol,  or  acetone  to 
form  a  solution  which  is  from  0.5  percent  to  5 
percent  guaiac  reagent  by  weight.  A  particularly 
preferred  impregnating  solution  is  an  approxi- 
mately  one-percent  by  weight  solution  of  guaiac  is 
reagent  in  ethanol.  An  entire  roll  of  tissue  paper 
may  be  impregnated  with  guaiac  reagent  in  a 
single  operation,  after  which  sheets  of  tissue 
paper  impregnated  with  guaiac  regions  may  be 
cut  from  the  roll.  20 

The  detection  test  surface  of  the  indicator  wipe 
preferably  includes  an  indicator-activity  verifica- 
tion  region  separate  from  the  specimen-collection 
region.  An  indicator-activity  test  reagent  is  prefer- 
ably  dispersed  on  or  located  proximate  to  the  25 
indicator-activity  verification  region,  and  the 
peroxidase-activity  indicator  reagent  is  dispersed 
on  or  proximate  to  the  verification  region  as  well. 
The  indicator-activity  test  reagent  is  capable  of 
interacting  with  the  perioxidase-activity  indicator  30 
reagent  and  the  developing  fluid  to  provide  an 
indication  characteristic  of  the  presence  of  occult 
blood.  Thus,  if  a  dose  of  hydrogen'  peroxide 
solution  is  sprayed  on  the  indicator-activity  verifi- 
cation  region  of  such  a  preferred  indicator  wipe  35 
employing  guaiac  reagent  as  the  peroxidase- 
activity  indicator  reagent,  the  guaiac  reagent  ordi- 
narily  turns  from  essentially  colorless  to  blue  in 
the  verification  region.  Failure  to  the  guaiac 
reagent  in  the  verification  region  to  change  color  40 
is  a  signal  that  either  the  guaiac  reagent  or  the 
developing  fluid  may  be  inactive  for  some  reason 
and  that  any  negative  result  of  the  occult-blood 
detection  test  should  be  suspect. 

The  indicator-activity  test  reagent  preferably  45 
includes  hematin,  a  derivative  of  hemoglobin 
with  the  following  systematic  name:  [7,12-dieth- 
enyl-3,8,13,17-tetramethyl-21  H,  23H-porphine- 
2,18-dipropanoato(2-)-N21,  N22,  N23,  N24]-hydroxy- 
iron.  Hematin  may  be  applied  to  the  indicator-  50 
activity  verification  region  as  a  basic  solution  in  a 
mixture  of  ethanol  and  water.  Any  reagent 
exhibiting  peroxidase-like  activity;  such  as  hemin, 
hemoglobin,  or  whole  blood  (either  human  blood 
or  animal  blood);  may  be  used  as  an  indicator-  55 
activity  test  reagent  if  desired,  scncs  such 
reagents  provide  a  reaction  with  peroxidase- 
activity  indicator  reagents  characteristic  of  occult 
blood. 

The  indicator-activity  verification  region  is  pre-  60 
ferably  substantially  smaller  in  area  than  the 
specimen-collection  region  and  is  preferably 
clearly  marked  on  the  detection-test  surface  of  the 
indicator  wipe.  The  shape  of  the  indicator-activity 
verification  region  is  not  critical.  The  verification  65 

region,  for  example,  may  be  generally  circular, 
rectangular,  or  of  another  shape.  More  than  one 
indicator-activity  verification  region  may  be 
included  if  desired.  A  corresponding  region  which 
includes  no  indicator-activity  test  reagent  may  be 
marked  on  the  detection-test  surface  as  well  to 
serve  as  a  neutral-response  region.  Ink  used  for 
marking  the  various  regions  on  the  detection-test 
surface  should  be  safe  for  human  contact  and 
should  not  give  rise  to  a  false  indication  of  the 
presence  of  occult  blood  or  otherwise  distort  the 
results  of  the  test. 

The  indicator  wipe  should  not  include  any 
contaminant  in  the  specimen-collection  region 
which  would  give  rise  to  a  false  indication  of  the 
presence  of  occult  blood.  Commercially  available 
grades  of  tissue  paper  such  as  used  for  toilet 
tissue  generally  do  not  include  such  con- 
taminants. 

The  detection-test  surface  of  an  indicator  wipe 
incorporating  guaiac  reagent  is  advantageously 
white  or  yellow  in  color  to  provide  a  visual 
contrast  with  the  guaiac  reagent  which  turns  blue 
on  contact  with  occult  blood.  To  less  advantage, 
the  surface  may  be  colored  pink.  A  green  or  blue 
color  for  the  detection-test  surface  in  this  applica- 
tion,  while  possible,  is  generally  not  preferred, 
since  a  blue  or  green  background  tends  to  mask 
the  color  change  provided  by  the  guaiac  reagent. 

Preferred  indicator  wipes  for  the  invention 
retard  the  seepage  of  developing  fluid  from  the 
detection-test  surface  of  the  indicator  wipe  to  the 
hand-contact  surface  for  at  least  30  seconds  to 
give  the  user  time  to  hold  the  wipe  in  his  hand 
and  observe  the  test  results  before  dampness  is 
detected  on  the  hand-contact  surface.  The  hand- 
contact  surface  of  a  preferred  indicator  wipe 
made  up  of  nine  plies  of  tissue  paper  generally 
remains  dry  to  the  touch  indefinitely  after  a 
standard  occult-blood  detection-test  dose  of  0.9 
ml  of  a  solution  of  hydrogen  peroxide  in  an 
ethanol-water  mixture  is  applied  to  the  detection- 
test  surface  on  the  opposite  side  of  the  wipe. 
Although  it  is  possible  to  soak  such  an  indicator 
wipe  through  in  less  than  30  seconds  by  applying 
three  times  the  standard  test  dose  of  hydrogen 
peroxide  solution,  when  the  standard  test  dose  is 
applied,  the  indicator  solution  generally 
evaporates  to  dryness  from  the  detection-test 
surface  before  it  can  penetrate  to  the  hand- 
contact  surface  of  the  indicator  wipe. 

It  is  believed  that  the  remarkable  resistance  to 
seepage  from  front  to  back  in  a  pad  of  plies  of 
tissue  paper  joined  at  their  periphery  is  a  result  of 
the  light  contact  the  various  plies  make  with  one 
another  in  the  central  region  of  the  pad.  Fluid 
tends  to  flow  by  capillary  action  laterally  within  a 
sheet  of  tissue  paper  far  more  readily  than  it  tends 
to  flow  from  one  sheet  of  tissue  paper  to  the  next. 
Moreover,  the  first  four  of  five  plies  or  so  of  the 
nine  plies  of  tissue  paper  in  preferred  indicator 
wipes  have  sufficient  fluid-holding  capacity  to 
absorb  all  of  the  developing  fluid  applied  to  the 
wipe  in  a  typical  occult-blood  detection  test. 

Although  in  principle  a  moisture-impermeable 
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polymer  film  could  be  incorporated  in  the  indi- 
cator  wipe  for  the  invention  to  serve  as  a  moisture 
barrier,  conventional  polymer  films  typically  have 
too  great  a  wet  strength  to  be  readily  disposable 
in  a  toilet.  5 

It  is  preferred  to  store  indicator  wipes  which 
incorporate  guaiac  reagent  in  individual  air-tight 
packages  such  as  sealed  foil  envelopes,  since 
guaiac  reagent  is  subject  to  degradation  by 
oxygen  in  the  air.  10 

Brief  description  of  the  drawing 
Preferred  indicator  wipes  for  the  invention  are 

described  below  with  reference  to  the  following 
figures.  75 

Fig.  1  is  an  oblique  view  of  an  occult-blood 
indicator  wipe  for  the  present  invention. 

Fig.  2  is  a  partial  cross-sctional  side  view  of  the 
indicator  wipe  of  Fig.  1  taken  wlong  line  2  —  2. 

20 
Best  mode  for  carrying  out  the  invention 

Turning  now  to  Fig.  1,  an  indicator  wipe  2 
includes  a  pad  4.  As  shown  in  Fig.  2,  the  pad  4  is 
made  up  of  nine  plies  of  tissue  paper  6  arranged 
one  on  top  of  the  other.  The  plies  of  tissue  paper  6  25 
are  crimped  together  around  the  periphery  8  of 
the  pad  4.  A  first  side  10  of  the  pad  4  defines  an 
occult-blood  detection  test  surface  for  the  indi- 
cator  wipe  and  a  second  side  11  defines  a  hand- 
contact  surface.  Printed  on  the  detection-test  sur-  30 
face  10  are  designations  of  three  regions;  a 
specimen  collection  region  12,  an  indicator- 
activity  verification  region  14  and  a  neutral- 
response  region  16.  The  indicator-activity  verifica- 
tion  region  14  is  denoted  "Positive"  and  the  35 
neutral-response  region  16  is  denoted  "Nega- 
tive". 

An  outermost  ply  of  tissue  paper  18  adjacent 
the  detection-test  surface  10  of  the  indicator  wipe 
2  and  an  outermost  ply  20  adjacent  to  hand-  40 
contact  surface  11  are  free  of  guaiac  reagent.  The 
remaining  seven  plies  of  tissue  paper  laying 
between  the  two  outermost  plies  18  and  20  are 
impregnated  with  guaiac  reagent.  An  approxi- 
mately  one-percent  by  weight  solution  of  guaiac  45 
reagent  in  ethanol  is  used  to  impregnate  the 
seven  intermediate  plies  of  tissue  paper.  The 
sheets  of  tissue  paper  are  impregnated  with 
guaiac  reagent  by  saturating  them  with  the  guaiac 
solution  and  then  allowing  the  solvent  to  evapo-  50 
rate. 

A  hematin  reagent  is  absorbed  in  the  indicator- 
activity  verification  region  14.  The  hematin 
reagent  is  deposited  within  the  indicator-activity 
verification  region  14  by  moistening  the  region  14  55 
with  a  hematin  solution,  then  allowing  the  solvent 
to  evaporate  from  the  moistened  area  to  leave 
behind  a  deposit  of  hematin  reagent.  The  hematin 
solution  is  prepared  as  follows:  Water  and 
ethanol  are  mixed  in  the  proportion  of  25  percent  60 
by  volume  water  and  75  percent  by  volume 
ethanol.  Sodium  hydroxide  is  added  to  the  water/ 
ethanol  mixture  in  an  amount  sufficient  to  form  a 
solution  of  0.01  molar  sodium  hydroxide.  To  this 
basic  water/ethanol  solution  is  added  a  quantity  65 

of  hematin  sufficient  to  yield  a  solution  containing 
6  mg  of  hematin  per  liter  of  solution. 

The  indicator  wipe  2  and  a  developing  solution 
made  up  of  3  percent  by  weight  hydrogen  perox- 
ide,  22  percent  by  weight  water,  and  75  percent  by 
weight  ethanol  can  be  used  as  follows  to  test  for 
the  presence  of  occult  blood  in  fecal  matter.  The 
use  first  obtains  a  sample  of  fecal  matter  by 
defecating.  A  specimen  of  the  fecal  matter  is 
collected  on  the  specimen-collection  region  12  of 
the  indicator  wipe  2  by  contacting  the  region  12  of 
the  indicator  wipe  2  with  the  fecal  matter  while 
defecating  or  by  patting  in  the  anal  area  with  the 
region  12  of  the  wipe  2.  The  user  then  applies  a 
dose  of  the  developing  solution  from  a  spray 
applicator  to  the  specimen  of  fecal  matter  on  the 
indicator  wipe.  Typically,  three  squirts  are 
applied,  with  each  squirt  of  the  applicator  deliver- 
ing  roughly  0.18  ml  of  solution.  In  addition, 
single-squirt  doses  of  developing  solution  are 
applied  respectively  to  the  indicator-activity  verifi- 
cation  region  14  and  to  the  neutral-response 
region  16  of  the  wipe.  If  the  guaiac  reagent  and 
the  developing  solution  are  properly  active,  the 
indicator  wipe  will  change  color  in  the  indicator- 
activity  verification  region  14.  If  the  indicator  wipe 
has  not  been  contaminated  with  a  substance 
which  gives  a  false  indication  of  occult  blood,  the 
wipe  will  remain  essentially  colorless  in  the  neut- 
ral  response  region  16.  Thus,  if  the  indicator  wipe 
2  either  fails  to  turn  blue  in  the  indicator-activity 
verification  region  14  or  turns  blue  in  the  neutral 
response  region  16,  the  results  of  the  test  are 
suspect.  If  the  indicator  wipe  does  not  change 
color  where  it  contacts  the  specimen  of  fecal 
matter,  the  specimen  probably  contains  at  most 
an  insignificant  quantity  of  occult  blood.  If,  on  the 
other  hand,  the  indicator  wipe  turns  blue  where  it 
contacts  the  specimen,  the  presence  of  occult 
blood  is  indicated  and  the  user  should  consult  a 
physician.  After  the  test  is  completed  the  user  can 
toss  the  indicator  wipe  into  the  toilet  bowl  and 
flush  it  away. 

The  indicator  wipe  may  also  be  made  of  flush- 
able  felt,  wadding,  sponge  or  fabric,  if  desired.  A 
pad  suitable  for  an  indicator  wipe  for  the  inven- 
tion  may  be  made  from  sheets  of  creped,  low- 
wet-strength  tissue.  The  indicator  wipe  may  be 
folded  so  that  the  indicator-activity  verification 
region  and  neutral-response  region  generally  face 
away  from  the  specimen-collection  region  to  pre- 
vent  the  indicator-activity  verification  and  neutral- 
response  regions  from  becoming  soiled  with  fecal 
matter  during  the  collection  of  specimen.  After 
collection  of  the  specimen,  the  wipe  can  be 
unfolded  to  permit  the  indicator  fluid  to  be 
applied  conveniently  to  all  three  regions.  The 
indicator-activity  verification  region  and  neutral- 
response  region  may  be  covered  with  a  remov- 
able,  flushable  paper  strip  or  other  suitable 
barrier  to  soiling  if  desired.  The  indicator  wipe 
may  be  used  with  peroxidase-activity  indicator 
reagents  other  than  guaiac  reagent  and  may  be 
used  to  detect  occult  blood  in  bodily  substances 
other  than  fecal  matter. 
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Claims 6.  An  occult-blood  indicator  wipe  according  to 

any  preceding  claim,  wherein  the  detection-test 
surface  of  the  indicator  wipe  has  an  indicator- 
activity  verification  region  defined  on  it  for  testing 
the  activity  of  the  peroxidase-activity  indicator 
reagent  and  the  developing  fluid,  the  indicator- 
activity  verification  region  being  separate  from 
the  specimen-collection  region,  an  indicator- 
activity-test  reagent  and  peroxidase-activity  indi- 
cator  reagent  being  dispersed  on,  or  proximate 
to,  the  indicator-activity  verification  region,  the 
indicator-activity-test  reagent  being  capable  of 
interacting  with  developing  fluid  applied  to  the 
indicator-activity  verification  region  and  with  the 
peroxidase-activity  indicator  reagent  to  provide 
an  indication  characteristic  of  occult  blood. 

7.  An  occult-blood  indicator  wipe  according  to 
claim  6,  wherein  the  indicator-activity-test 
reagent  includes  hematin. 

Patentanspriiche 

1.  An  occult-blood  indicator  wipe  in  the  form  of 
a  pad  suitable  for  use  in  an  occult-blood  detection 
test  in  which  a  specimen  is  tested  for  the  presence 
of  occult-blood,  the  wipe  comprising: 

a  first,  hand-contact,  surface  enabling  the  wipe 
to  be  manipulated;  and 

a  second,  occult-blood  detection-test,  surface; 
there  being  defined  on  the  detection-test  sur- 

face  a  specimen-collection  region  for  collecting  a 
specimen  of  a  bodily  substance  and  for  support- 
ing  the  specimen  and  there  being  dispersed  on,  or 
located  proximate  to  the  specimen-collection 
region,  a  peroxidase-activity  indicator  reagent 
which,  in  the  presence  of  occult  blood  in  the 
specimen,  on  application  of  oxidizing-agent 
development  fluid  to  the  specimen-collection 
region  of  the  indicator  wipe,  changes  colour; 

wherein  the  wipe  is  of  a  size  and  form  which  is 
capable  of  being  manipulated  by  hand,  and  is 
fabricated  from  a  pliable  material  comprising  a 
plurality  of  sheets  of  absorbent,  low-wet-strength 
tissue  paper  disposed  one  on  top  of  the  other  to 
form  a  multilayer  structure,  the  sheets  being 
joined  together  around  their  periphery  with  at 
least  one  of  the  sheets  of  tissue  paper  between  (a) 
a  first  indicator  free,  outermost  sheet  of  tissue 
paper  at  the  detection-test  surface  of  the  pad  and 
(b)  a  second,  indicator  free,  outermost  sheet  of 
tissue  paper  at  the  hand-contact  surface  of  the 
pad  defining  an  indicator  sheet,  an  indicator 
region  of  the  or  each  indicator  sheet  being 
impregnated  with  the  peroxidase-activity  indi- 
cator  reagent,  and  having  a  sufficiently  low  wet 
strength  to  permit  the  wipe  to  be  disposed  of  in  a 
toilet,  the  wipe  further  having  a  resistance  to 
seepage  by  the  developing  fluid  from  the  detec- 
tion-test  surface  to  the  hand-contact  surface  suffi- 
cient  to  permit  the  hand-contact  surface  of  the 
substrate  to  remain  dry  to  the  touch,  after  applica- 
tion  of  an  occult-blood-detection-test  dose  of  the 
oxidizing-agent  developing  fluid  to  the  detection- 
test  surface,  for  a  sufficient  time  to  enable  the 
peroxidase-activity  indicator  reagent  to  indicate 
the  presence  of  occult  blood  in  the  specimen. 

2.  An  occult-blood  indicator  wipe  according  to 
claim  1,  wherein  the  peroxidase-activity  indicator 
reagent  dispersed  on,  or  located  proximate  to,  the 
specimen  collection  region  of  the  pipe  comprises 
a  guaiac  reagent  and  the  oxidising-agent  develop- 
ing  solution  to  be  applied  to  the  specimen  collec- 
tion  region  comprises  a  solution  of  hydrogen 
peroxide. 

3.  An  occult-blood  indicator  wipe  according  to 
claim  1  or  2,  wherein  each  sheet  of  tissue  paper 
located  between  the  first  and  second  outermost 
sheets  is  an  indicator  sheet. 

4.  An  occult-blood  indicator  wipe  according  to 
claim  1,  2  or  3,  wherein  the  sheets  of  tissue  paper 
are  joined  together  around  their  periphery  by 
crimping  or  by  a  water-degradable  adhesive. 

5.  An  occult-blood  indicator  wipe  according  to 
any  preceding  claim,  wherein  the  pad  comprises 
nine  sheets  of  tissue  paper. 

10 

15 

20 

1.  Okkultblutindikatorwischer  in  Form  eines  bei 
einem  Test  zum  Okkultblutnachweis,  bei  dem 

25  eine  Probe  auf  die  Anwesenheit  von  Okkultblut 
untersucht  wird,  verwendbaren  Tampons,  umfas- 
send: 

einer  erste  Handkontaktoberflache,  die  den 
Wischer  zur  Handhabung  befahigt,  und 

30  eine  zweite  Oberflache  zum  Okkultblutnach- 
weis,  wobei  auf  der  Nachweistestoberflache  ein 
Probensammelbereich  zur  Sammlung  der  Probe 
einer  Korpersubstanz  und  zum  Festhalten  der 
Probe  festgelegt  ist  und  wobei  auf  dem  Probens- 

35  ammelbereich  ein  Peroxidaseaktivitat-lndikator- 
reagens,  das  in  Gegenwart  von  Okkultblut  in  der 
Probe  bei  Applikation  eines  Oxidationsmittel-Ent- 
wicklungsfluidums  auf  den  Probensammelbe- 
reich  des  Indikatorwischers  seine  Farbe  andert, 

40  dispergiert  ist  oder  sich  nahe  dem  Probensam- 
melbereich  befindet; 

wobei  der  Wischer  eine  fur  die  Handhabung 
von  Hand  geeignete  GrolSe  und  Form  aufweist 
und  aus  einem  nachgiebigen  Material,  umfassend 

45  eine  Mehrzahl  von  Lagen  aus  absorbierendem, 
eine  geringe  NalSfestigkeit  aufweisendem  Seiden- 
papier,  die  aufeinanderliegend  ein  mehrlagiges 
Gebilde  bilden  und  an  ihrer  Peripherie  miteinan- 
der  verbunden  sind,  gefertigt  ist,  wobei  minde- 

50  stens  eine  der  Lagen  Seidenpapier  zwischen  (a) 
einer  ersten,  indikatorfreien  aulSersten  Lage  Sei- 
denpapier  an  der  Nachweistestoberflache  des 
Tampons  und  (b)  einer  zweiten,  indikatorfreien 
aulSersten  Lage  Seidenpapier  auf  der  Handkon- 

55  taktoberflache  des  Tampons  eine  Indikatorlage 
festlegt,  wobei  ein  Indikatorbereich  der  oder  jeder 
Indikatorlage  mit  dem  Peroxidaseaktivitat-lndika- 
torreagens  getrankt  ist,  wobei  die  NalSfestigkeit 
so  gering  ist,  daft  der  Wischer  in  einer  Toilette 

60  beseitigt  werden  kann,  und  wobei  der  Wischer 
gegeniiber  einem  Durchsickern  des  Entwick- 
lungsfluidums  von  der  Nachweistestoberflache 
zu  der  Handkontaktoberflache  ausreichend 
bestandig  ist,  damit  die  Handkontaktoberflache 

65  des  Substrats  nach  Applikation  einer  (bestimm- 
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ten)  Okklultblutnachweistestdosis  des  Oxida- 
tionsmittel-Entwicklungsfluidums  auf  die  Nach- 
weistestoberflache  ausreichend  lange  beriih- 
rungstrocken  bleibt,  um  das  Peroxidaseaktivitat- 
Indikatorreagens  zur  Anzeige  der  Anwesenheit 
von  Okkultblut  in  der  Probe  zu  befahigen. 

2.  Okkultblutindikatorwischer  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  das  auf  dem  Pro- 
bensammelbereich  des  Wischers  dispergierte 
Oder  sich  nahe  diesem  befindliche  Peroxidaseak- 
tivitat-lndikatorreagens  aus  einem  Guajac-Rea- 
gens  und  die  auf  den  Probensammelbereich  zu 
applizierende  Oxidationsmittel-Entwicklungslo- 
sung  aus  einer  Wasserstoffperoxidlosung  beste- 
hen. 

3.  Okkultblutindikatorwischer  nach  Anspruch  1 
oder  2,  dadurch  gekennzeichnet,  daB  jede  Lage 
Seidenpapier,  die  sich  zwischen  den  ersten  und 
zweiten  aulSersten  Lagen  befindet,  eine  Indikator- 
lage  darstellt. 

4.  Okkultblutindikatorwischer  nach  Anspruch  1, 
2  oder  3,  dadurch  gekennzeichnet,  daB  die  Lagen 
an  ihrem  Umfang  durch  Fatten  oder  mit  Hilfe 
eines  durch  Wasser  abbaubaren  Klebstoffs  ver- 
bunden  sind. 

5.  Okkultlblutindikatorwischer  nach  einem  der 
vorhergehenden  Anspriiche,  dadurch  gekenn- 
zeichnet,  dalS  der  Tampon  neun  Lagen  Seidenpa- 
pier  umfaBt. 

6.  Okkultblutindikatorwischer  nach  einem  der 
vorhergehenden  Anspriiche,  dadurch  gekenn- 
zeichnet,  dalS  die  Nachweistestoberflache  des 
Indikatorwischers  einen  darauf  festgelegten,  Indi- 
katoraktivitat  verifizierenden  Bereich  zum  Testen 
der  Aktivitat  von  Peroxidaseaktivitat-lndikatorrea- 
gens  und  Entwicklungsfluidum  aufweist,  dalS  der 
Indikatoraktivitat  verifizierende  Bereich  von  Pro- 
bensammelbereich  getrennt  ist,  dalS  ein  Indikato- 
raktivitat-Testreagens  und  ein  Peroxidaseaktivi- 
tat-lndikatorreagens  auf  dem  Indikator-aktivitat 
verifizierenden  Bereich  dispergiert  sind  oder  sich 
nahe  diesem  befinden  und  dalS  das  Indikatorakti- 
vitat-Testreagens  zur  Wechselwirkung  mit  einem 
auf  den  Indikatoraktivitat  verifizierenden  Bereich 
applizierten  Entwicklungsfluidum  und  mit  dem 
Peroxidaseaktivitat-lndikatorreagens  unter  Liefe- 
rung  eines  fiir  Okkultblut  charakteristischen  Hin- 
weises  fahig  ist. 

7.  Okkultblutindikatorwischer  nach  Anspruch  6, 
dadurch  gekennzeichnet,  dafS  das  Indikatoraktivi- 
tat-Testreagens  Hamatin  enthalt. 

Revendications 

1.  Un  tampon  indicateur  de  sang  occulte  en 
forme  de  coussin  convenant  a  une  utilisation 
dans  un  test  de  detection  de  sang  occulte  au 
cours  duquel  on  teste  la  presence  de  sang  occulte 
dans  un  echantillon,  le  tampon  comprenant: 

une  premiere  surface  de  prise  manuelle  per- 
mettant  la  manipulation  du  tampon;  et 

une  deuxieme  surface  de  test  de  detection  de 
sang  occulte; 

une  region  de  collecte  d'echantiilon  etant  defi- 
nie  sur  la  surface  de  test  de  detection  en  vue  de 

recueillir  un  echantillon  de  substance  corporelle 
et  de  servir  de  support  a  I'echantillon  et,  de 
disperser  sur  cette  region  ou  a  proximite  de  celle- 
ci,  un  reactif  indicateur  d'activite  de  peroxidase 
qui  change  de  couleur,  en  presence  de  sang 
occulte  qui  du  fait  de  I'application  du  fluide  de 
developpement  de  I'agent  oxydant  a  la  region  de 
collecte  d'echantillon  du  tampon  indicateur; 

le  tampon  etant  de  dimension  et  de  forme  qui 
permettent  de  le  prendre  a  la  main  et  etant  obtenu 
a  partir  d'une  matiere  pliable  comprenant  une 
pluralite  de  feuilles  de  papier  tissue  absorbant,  a 
faible  resistance  a  I'etat  humide,  disposees  I'une 
au-dessus  de  I'autre  pour  former  une  structure 
multicouche,  lesdites  feuilles  etant  assemblies 
autour  de  leur  peripherie  ainsi  qu'au  moins  I'une 
des  feuilles  de  tissu  de  papier  entre  (a)  une 
premiere  feuille  externe,  de  papier  tissu  exempt 
de  reactif  indicateur  se  trouvant  contre  la  surface 
de  test  de  detection  du  coussin  et  (b)  une 
deuxieme  feuille  externe  de  papier  tissu  exempt 
de  reactif  indicateur  se  trouvant  contre  la  surface 
de  prise  manuelle  du  coussin  et  definissant  une 
feuille  indicatrice,  une  region  indicatrice  de  cha- 
que  feuille  indicatrice  etant  impregnee  du  reactif 
indicateur  d'activite  peroxidase  et  presentant  a 
I'etat  humide  une  resistance  suffisamment  faible 
pour  permettre  de  se  debarrasser  du  tampon 
dans  la  cuvette  des  toilettes,  le  tampon  presen- 
tant  en  outre  une  resistance  a  I'infiltration,  par  le 
fluide  de  developpement  provenant  de  la  surface 
de  test  de  detection  vers  la  surface  de  prise 
manuelle,  suffisante  pour  permettre  a  la  surface 
de  prise  manuelle  du.substrat  de  demeurer  seche 
au  toucher  apres  application  d'une  dose  de  test 
de  detection  de  sang  occulte  du  fluide  de  develop- 
pement  a  base  d'agent  oxydant  vers  la  surface  de 
test  de  detection,  pendant  un  temps  suffisant 
pour  permettre  au  reactif  indicateur  d'activite 
peroxidase  d'indiquer  la  presence  de  sang  occulte 
dans  I'echantillon. 

2.  Un  tampon  indicateur  de  sang  occulte  selon 
la  revendication  1,  dans  lequel  le  reactif  indicateur 
d'activite  peroxidase  disperse  ou  dispose  a  proxi- 
mite  de  la  region  de  collecte  d'echantillon  du 
tampon  comprend  un  reactif  a  base  de  guaiac  et 
la  solution  de  developpement  a  base  d'agent 
oxydant  a  appliquer  sur  la  region  de  collecte 
d'echantillon  comprend  une  solution  de  peroxyde 
d'hydrogene. 

3.  Un  tampon  indicateur  de  sang  occulte  selon 
la  revendication  1  ou  2,  dans  lequel  chaque  feuille 
de  papier  tissue  dispose  entre  les  deux  feuilles 
extremes  est  une  feuille  indicatrice. 

4.  Un  tampon  indicateur  de  sang  occulte  selon 
la  revendication  1,  2  ou  3,  dans  lequel  les  feuilles 
de  papier  tissu  sont  reunies  entre  elles  autour  de 
leur  peripherie  par  gaufrage  ou  a  I'aide  d'une 
colle  degradable  a  I'eau. 

5.  Un  tampon  indicateur  de  sang  occulte  dans 
lequel  le  tampon  comprend  neuf  feuilles  de 
papier  tissu. 

6.  Un  tampon  indicateur  de  sang  occulte,  dans 
lequel  la  surface  de  detection  de  test  du  tampon 
indicateur  comprend  une  region  de  verification 
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d'activite  indicatrice  delimitee  sur  celle-ci  pour 
tester  I'activite  du  reactif  indicateur  d'activite 
peroxidase  et  le  fiuide  de  developpement,  la 
region  de  verification  de  I'activite  indicatrice  etant 
separee  de  la  region  de  collecte  d'echantillon,  un 
reactif  de  test  de  I'activite  indicatrice  et  un  reactif 
indicateur  d'activite  de  peroxidase  etant  dis- 
perses  ou  disposes  a  proximite  de  la  region  de 
verification  de  I'activite  indicatrice,  le  reactif  de 

test  d'activite  indicatrice  etant  capable  d'interagir 
avec  le  fiuide  de  developpement  applique  sur  la 
region  de  verification  d'activite  indicatrice  et  avec 
le  reactif  indicateur  d'activite  peroxidase  pour 
procurer  une  indication  caracteristique  de  la  pre- 
sence  de  sang  occulte. 

7.  Un  tampon  indicateur  de  sang  occulte,  selon 
la  revendication  6,  dans  lequel  le  reactif  de  test 
d'activite  indicatrice  comprend  de  I'hematine. 
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